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i jlk m1nBoMpq&k prsJuwv k y-yJjYzY{GF
IH JLKMJ :NPORQJLSUTVJGWVX#YZTV[T\JLW
J]![^_W`[abWcedfK%ghX#WVT`iZabJ
jAk X_lmJ]!noXpi
q ^_rUrhX k ]!spJ k JL[ H J k [ H JtS%u#vZwZx_v N  ^ k cGyLz#zZz
{}|B~LU## jk XfX#pcdpcm]JKcW\TV#JnoXpi!J^]a k JoT\Sspab[]T\ZJsb^]^_]mdfrJc H J k JsU^]4^]mdfrJI[XZSbce] k ab[]X k c
^ k JG44MTVSR] H J0cJSceJ] H ^_]]mX]J k KcGgUaUTVW] k X#K[XZSbce] k ab[]X k cX#SbW\d^ k J0ceJLKM^#S]T`[^_WVWVd	JLiab^_WBT\
^#SbsX#SUWVdT] H Jd^ k JcedfS]^Z[]T`[^#W\WVdT`spJLSZ]TV[L^_W ¢¡W\] H XZaUY H  k JJ[X#Sbce] k ab[]X k c^ k J^_S£JccJS]T`^_W
TVSUY k JspT\JLS]X_K0XpspJ k SX k K^_WVTV¤JLsK^] H JK^_]T`[cLSbX^_ap]X#K^]JLs¦¥ k cm]§ X k sUJ k r k X#J kH ^#cghJJLS
crhJL[T`^_WVTV¤JLsR¨T] H gbaUT\W\]e§©TVS k aUWVJLcX k spJ^_WVT\SUYª¨T\] H  k JLJM[X#Sbce] k ab[]X k cLhabSZ]T\WSbX«:¬­JMr k X#rhXZcJ^
cJLiaUJLS]Bcdfce]JLK®X k ^WVX#YZTV[ H J k JA]J k KMcB[^#S:ghJogUabT\W\]X#SUWVdG k XZK®^ k T`^_gUWVJLcB^_Ss k JLJ[X#Sbce] k ab[]X k cLIH abc] H J%W\XZY#T`[«¨T\WVW)ghJ%ZJrp]GceTVKMrUW\JZh^ZcJiZa^_WVT]mdT\S	] H J:WVX#YZTV[«¨TVWVW)ghJcdS]4^#[]TV[L^_WJiab^_WVT]mdZ¨¬­J
c H X H X¯rb^ k ]TV^#W#aUS[]TVX#Sc[L^_S:ghJTVS] k XfsUab[Js«T\S]X] H JoWVX#YZTV[#TVS«] H JAX k K°X_Ur k JspTV[L^]JLcX#ghJdfT\SbY
cX#KMJ%aUSb[]T\XZSb^_WVT\]md[X#Sbce] k ^_TVS]cL¬=J0r k XZJ«] H ^]G] H J k JceaUW\]TVSUYªcedpce]JK'T`cGceXZaUSbsR^#Sbs[X#KMrUWVJ]J
¨T\] H}k JcerhJL[]]X0^:Sb^_]a k ^_W¥ k cm]§ X k sUJ k cJK^_S]TV[LcAX_)sb^]^_]mdfrJcf^_Sbs}JSlmXdpco[ap]IJWVT\KMTVSb^]T\XZS ¬­J
] H JS	spJL#JLW\XZrª^]^#gUWVJL^_a	[L^_W`[aUWVabc]XM¥Sbsªr k XfX#±cIT\Sª] H TVccJLiaUJLS]¨cdpcm]JK IH T`c¨TVSZX#WV#JccX#WVfT\SbY
^#SJ²f]JLSbspJs0X k K³X#;abSUT¥h[^]T\XZS H TV[ H abSpX k ]aUS^]JLW\d0T`cAaUSbsUJL[T`sU^#gUW\JZ´Jc H X] H ^_]T]T\SspJJs
TVSb[W\absUJLccJL[XZSbsf§©X k spJ k r k JLspT`[^_]JaUSUT\¥[L^]TVX#S^#cM^¯caUgUr k X#gUWVJKµXZSUJ] H JWVJLccJªspJc[ k TVghJ^
SbX#Sp§ ]J k KMTVSb^]T\SUY	r k Xp[Jspa k J]X=ceXZW\ZJcea[ H aUSUT\¥[^_]TVX#S.r k X#gbW\JLKMcL^_Sbs¯YZT\ZJ}^JL H T\S]4ccXR^#c
]XRTVKMr k XZJT\]cJ¶[TVJSb[d¯T\S.r k ^Z[]T`[JZ­·BTVSb^_WVW\dZAJJ²f]JLSbs¸] H Jcdpcm]JK]X­T\S[WVabspJ¥ k ce]e§©X k spJ k
ce] k ab[]a k ^_W¹TVSbspab[]TVX#S	r k TVSb[TVrUWVJLc¨XZSsU^]4^]mdfrJ«^#W\aUJc IH T`cspXfJLc¨SbX_]!rhXZcJ:^_SfdsUT¶[abW]mdZ^_r^ k ]
 k X#Kº] H JGJ²prJ[]JLsr k XZgUWVJK»X_T\SbsUab[]T\XZSWVXZ^ZspT\SbY N Sb^_KMJWVd#Z] H ^]¨oJK^dSUJJs]XMYZJSUJ k ^#W\TV¤J!^
r k XZrXceT\]TVX#SgJX k J«oJ«[^#Sr k XZJT\]gfdT\Sspab[]T\XZS
¼	½¾;¿À%Á ÂB~# ^#ap]XZK^]Js£spJLsUab[]T\XZS[X#Sbce] k ab[]X k c!noXpih!sU^_]^]mdfrhJLcLJLiab^#W\T\]md#¥ k ce]e§©X k spJ k
WVX#YZTV[#pT\Sspab[]T\XZSbr^ k ]T`^_W;aUSb[]TVX#SbcLbcJL[X#Sbsf§©X k spJ k abSUT¥h[^]T\XZSbcJLiaUJLSZ]!cdpcm]JKUaUSspJL[TVsU^#gUTVW\T\]md#
abSUT¥h[^]T\XZS
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½ ~ ½  JLcGcedpce] JLKMJLc!sUJ%r k JaUZJ[X#KMKMJMnoXpiªr k XZrXceJLS]GspJc]mdfrhJLcGspJ0sUX#SUS QJJLc!T\Sspab[]T±cL
X a}WVJLcI[XZSbce] k ab[]Ja k cspJ«spXZSUS QJLJLcoceXZSZ]^#acJSbcoX aªspJap²]J k KMJLcI[XZSbcm] k abT]4coabSUTViaUJLKMJS] ^
W ^_T`spJspJ[XZSbce] k ab[]Ja k cAcX#S]Ac QJLK^_S]T`iaUJKMJS] QJLYZ^_aU²ceTbJ]cJaUWVJKMJS]oc T\W`cAcX#S]cedfS]^_²pTViaUJLK0JLS]QJLYZ^#ap²¹T\JLS%iaUJAWVJLcB[X#Scm] k ab[]JLa k cW\TVg k JLc)cX#TVJS]BaUS:TVSUY kUQJLsUT\JLSZ]JccJS]T\JLWZspJcK^] HQJK^_]T`iZabJLc¹X k §
K^#W\T`c QJJLcKMXfsUJ k SUJLcLp^_ab[aUSr k XZaU#J k ^_aU]X#K^_]T`iZabJG^#a}r k JKMTVJ k X k s k J!S  ^ QJ] QJGcer QJL[TV^#W\T`c QJlmabciZa T`[T
r^ k sUJLc k JLY#WVJLc¨TVS] QJLY kUQJJcI^_ar k X#ab#Ja k rhX#a k ] k ^_T\]J k spJc![XZSbce] k ab[]Ja k cWVT\g k JcGµX#ac!r k X#rhXZcX#Sc
abScdpcm] JKMJspJ:c QJLiaUJLSZ]4crXZa k aUSUJ«WVX#YZTViaUJX aWVJLcI]J k KMJLcIrhJaUZJS]"!J] k J[XZSbce] k aUT]4c¨aUSUT`iaUJKMJLSZ]^r^ k ]T k spJ^ k TV^#gUW\JcJ]sUJ[X#Scm] k ab[]JLa k c:W\TVg k JLcL}¡TVSbcTW`^W\XZY#T`iZabJMcJ k ^§ ]e§©JWVWVJX k [ QJJ ^ k JLce]J k
cTVK0rbW\JZ[^ k W# QJLYZ^_WVT\] QJsU^_Sc¨WV^0WVX#YZTViaUJ:cJ k ^0W# QJY^_WVT] QJcedfS]^_²fT`iaUJ#oµX#ac¨KMX#S] k X#Sbc¨[X#KMKMJS]W XZS
rhJaU]^lmXZap]J k spJLc¨X#Sb[]TVX#Sbc%$±rb^ k ]TVJWVWVJLc'&¨sU^_Sc¨WV^MWVX#YZTViaUJZbcX#abc¨W`^0X k KMJ%spJ«r kbQJspTV[L^]4cIX#g QJLTVcc^_S]^ª[J k ]4^_TVSUJLcG[XZS] k ^_TVSZ]JLcGspJ0X#Sb[]TVX#SUS^_WVT] QJ#:µ!X#abcGr k X#aUZX#SbcGiaUJ0W\Jcdfce] JKMJiaUT JS kUQJLcaUW\]J%Jcm]
[X kk J[]J]¨[X#KMrUWVJ]¨rb^ kok ^_rbrX k ] ^%abSUJGc QJLKM^#S]T`iZabJ!Sb^_]a k JWVW\JspJc]mdfrhJLcIspJ«spXZSUS QJLJLc^_a}r k JLK0TVJ k
X k s k JZ#J]¨^#sUK0J]W QJWVT\KMTVSb^]T\XZSspJLcI[X#aUrUa k Jc µXZabcos QJZJWVX#rUrhX#SbcAJSbcaUT\]JGaUS[L^_W`[aUW;spJ]^_gbW\J^_ap²
rhX#a k ] k X#aUZJ k sUJLcr k Jab#JLcsU^_Sbco[J!cdpcm] JKMJ¨spJ!c QJiZabJS]cL noJ[TsUJK^_SbsUJ!spJ kUQJLcX#as k JaUSUJX k K0J
s  aUSbT¥[L^]T\XZS QJ]JSspaUJ#iaUTJcm]K^_W H Ja k JLabceJLKMJS]GTVSbs QJL[T`sU^#gUW\Jª´!SbX#abcKMX#S] k XZSbcia  JWVWVJTVSb[WVap]
JLS­J	(hJ]«W# aUSUT\¥[^_]TVX#S=r kUQJLspT`[^_]TV#J0spa=cJL[X#Sbs­X k s k J[X#KMKMJM[L^#cGrb^ k ]TV[aUW\TVJ k µ QJL^#SUKMX#TVSbcLhSbX#abc
s QJL[ k TV#XZSbc)abSUJ¨r k Xf[ QJLsUa k JSUXZS]J k KMT\Sb^#S]J¨iaUT kUQJLcX#ap]spJI]JW`cr k X#gUW JKMJcBs  aUSbT¥[L^]T\XZSZ^#SbssUX#Sp§
SbX#SbcIiaUJW`iaUJLcT`s QJLJLcrXZa k ^_K QJLW\TVX k J k ceXZSJ¶[L^#[T] QJ!JLSr k ^]TViaUJZ·TVSb^#W\JLK0JLS]LpSUXZabc QJ]JSbspXZSbcW\J
cdpcm] JKMJrXZa k iZa TVW T\Sb[W\abJMsUJLcGr k T\Sb[T\rhJLc«sUJ kUQJL[a kk JLSb[J%ce] k ab[]a k JWVW\JMspa=r k JKMT\J k X k s k J0cea k WVJLc
^#W\JLa k c¨sUJLcI]mdfrhJLcspJ:sUX#SUS QJJLcLonoJL[T)SUJ«rhXZcJ«rb^Zc¨spJ:spT\¶[aUW\] QJZcTW# X#SJ²p[W\aU]W\J«r k X#gbW JLKMJGgbT\JLS
[X#SUSfaRsUa­[ H ^ k YZJKMJS]spJc kUQJ[a kk JSb[JLc N ^}c^#XZT k ia  TVW±^_ap] QJZJS]abJWVW\JLK0JLS]Y QJS QJ k ^#W\T`cJ k aUSUJ
r k XZrXceT\]TVX#Sª^^#S]¨sUJ«rXZaU#XZT k W`^r k XZaU#J k r^ k¨kUQJL[a kk JS[J#
)tÁ ~ ¿ +* ½  noXpih;s QJKMXZSbcm] k ^_]TVX#S^#ap]XZKM^_]T`iaUJ# QJY^_WVT] QJ#UX#Sb[]TVX#Sbcrb^ k ]TVJWVWVJLcLhTVSbs QJL[T`sU^#gUT\WVT\] QJZ
WVX#YZTViaUJspa¯r k JKMTVJ k X k s k J# kbQJ[a kk JLSb[JZ;]mdfrJc«spJspX#SbS QJJc)aUSUT\¥[^_]TVX#SaUSUT\¥[^_]TVX#S¸spa¸ceJ[XZSbs
X k s k JZ
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·BT k ce]e§©X k spJ k W\XZY#T`[%¨T\] H JiZa^_WVT]md	T`cX#SUJMX#] H J0KMXcm]«rhJ k ^ZceTV#J0WVX#Y#T`[cGTVS­aceJZ H J] H J k TVS=KM^_] H JLK^]e§
T`[cL¨W\XZY#T`[	X k [X#KMrUap]J k c[T\JLSb[JZ ·UX kk J^_W!^#rUrUWVTV[L^]T\XZSbc H XoJL#J k I^_ap]X#K^]JLsr k X#J k cMSUJLJLs]XghJ
[XZKMrUW\JLKMJS]Js¨T\] H ^_²fTVX#KcX_ TVSZ]J k JLce]LpJZ YU^²pT\XZKcX k ^ k T\] H KMJ]TV[#pX k X k ^#cceXp[T`^]T\ZJ§õ[XZK0Kap]^_]TV#J
X#rhJ k ^]T\XZSbcL ©]«T`c] H JLS¯T\S]J k Jcm]T\SbY}]XªgbaUT\W`s­] H JceJ^_²pT\XZKMcGTVSbcTVspJ0] H Jr k X#J k T\]cJW\mX k rhJ k X k K^_Sb[Jk JL^#cX#Sc IH T`c H ^#cGghJJLS=spXZSUJ0X k ^^ k TVJ]mdX#] H JX k TVJLcLh H J] H J k JLiab^_]TVX#Sb^#W j WVX  X k SUX#] 	]T
Zx  q J[JS]W\dZ I^Z^_¤#  YZW\d^#Sbs}·bJ k KabW\WVJ k    ·Bz ¹H ^#Jr k X#rhXZcJLsM]X%gUaUTVW`s}TVS}^ k TVX#abcX k KcX#)T\Sspab[]T\XZS
TVS]4^_gUWVJL^#ap²] H JX k JLK r k X#J k cLZgfd[XpspT\SbY0KMTVSUTVKM^#W\T\]mdr k TVSb[TVrUWVJLc^Zc	f#XZW\JLK»aUSb[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